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AUTHOR: Rebinder, P.A., Academician 

TITLE: Physico-Chemical Engineering 7 

PERIODICAL: Priroda, 1960, No. 8, pp- 3-7 

TEXT: The author explains the need for physico-chemical engineering and 

lists some of the problems it is helping to solve. The main task of the new 

science is to produce materials with certain known qualities and structure: a) i] 

by studying deformation and destruction of solid bodies so that the processes of 


working the materials can be regulated; b) by studing the structural formation 
to obtain material with definite mechanical properties. Prospects are good in 
this respect for highly-dispersed material and for material composed of many fi- 
bers or films. Sometimes these are solidly interbonded molecularly, and some- 
times they are mobile in relation to each other. In new glass ceramics high- 
temperature treatment produces a mass of fine crystals separated by thin layers 
of uncrystalized glass. These ceramics are extremely strong and are forgeable 
within a certain temperature range. Surface-active agents can be used to facili- 
tate machining or to extend the range of pressure casting, which would eliminate 
much machining. New optimum concrete technology has been devised using finely 
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ground bonding agent (cemert) and a micro-filler (sand), mixed under constant vi- 
bration to break down the structural bonds which would otherwise prevent proper 
mixing and packing. The addition of surface-active plastifiers also prevents pre- 
mature formation of structural bonds. The concrete requires less water and less 
cement per cubic meter. It is stronger than standard coneretes and permits erec- 
tion of thin-walled structures of sand concrete without coarse filler of pre- 
stressed steel armature. The concrete would also harden more quickly. 
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Structuration taking place during the hydration solidification of 
calcium oxide of various dispersities. Koll.zhur. 22 no.1:74-&l 
Ja-F 60. (MIRA 13:6) 
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5/020 60/132/02/38/067 
B004/BO007 
AUTHORS: Belugina, G. y., Konstantinova, vo V., Zakiyeva, S> Kh., Rebinder, 
Pp. A., Academician aoe 
PO aad 
TITLE: Investigation of the Gel-forming Ability of Aluminum Oleates in 


Benzene 
PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 132, No. 2, PP- 380-383 


TEXT: The authors discuss the behavior of the gels of aluminum soaps of the 
general composition A1(0H)n(00CR)m, Where n + m= 3, They mention the dependence 
of the properties of such substances on the number of hydroxyl groups, on the 
association of the molecules, and on the molecular weight and the type of acid 
radical. It was the aim of the present paper to investigate the behavior of the 
aluminum soaps of unsaturated fatty acids on the basis of the example of oleic 
acid. The aluminum oleates were prepared by the reaction of Alo(S04) with an 
alcoholic solution of sodium oleate at 70°C. From the aluninum pleates gels were 
formed in pure benzene. The influence exerted by composition on the viscosity y 
was investigated on 6% gels, which were precipitated in the case of an alkali 
excess of 25-200%. Fig. 1 shows the dependence of y on the content of free alkali 
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after 5, 7; and 30-32 days. attains a maximum at 50% alkali excess (n = 1), 

and a second lower maximum in the case of an alkali excess of 150% (n = 1.7)> 

The soap precipitated with alkali excess of 200% was no longer soluble in benzene. 
Like in the case of saturated fatty acids, bisubstituted aluminum soap (n = 1) 

of oleic acid had the greatest viscosity. The stability of the gels was low 

(Fig. 2). This is ascribed to the low chemical stability of unsaturated fatty 
acids. However, also a-naphthol added as antioxidizing agent does not influence 
gel aging. This aging does not depend on the composition of the aluminum oleate, — 
which fact distinguishes the Al oleates from the aluminum naphthenates (Fig. 2). 
Fig. 3a shows the increase of viscosity with increasing concentration of the 
soap. The dependence logy = K + 8 log G (1) was found (K and a = constants, 

C = concentration). Increasing concentration (Fig. 4) retards the aging process. 
However, also 142% gels age and are durable for not more than two weeks, whereas 
4% gels of aluminum naphthenates remain stable for longer periods. There are 

4 figures and 8 references, 4 of which are Soviet. 


ASSOCIATION: Institut fizicheskoy khimii Akademii nauk SSSR (Institute of 
Physical Chemistry of the Academy of Sciences, USSR) 


SUBMITTED: February 6, 1960 
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AUTHORS : Kochanova, Le Any Shchukin, Ye. Do, Likhtman, Vo Tey 
_Rebinder, Po Ao, Academician 
———— 
TITLE: Origin and Development of Cracks in Deformed crystals / 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 133, No. 1, 
ppe 71-73 


TEXT: By way of introduction, the authors subdivide the cracking of @ 
crystal on stretching into two stages depending on the course of deforma- 
tion. In the stage A there occurs a slow formation and a gradual growth of 
the cracks at sites with high tension; in the stage B the crack quickly ex- 
tends over the entire cross section of the crystal. The authors discuss the 
basic role of shear in stage A, and explain the origin of microcracks in 
this stage by the unification of dislocations and the formation of hollow 
nuclei. The mechanism of the development of cracks is closely examined, and 
VY. N. Rozhanskiy (Ref. 7) is mentioned in a discussion of the position of 
the cracks in the lattice. The most probable arrangement is regarded to be 
the serial arrangement of dislocations in a lattice plane, which develop to 
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a crack on further deformation. Formula (1) is given for the length c of a 
crack, and formula (2) for the normal tension. From these formulas the 
authors derive the condition for the constancy of the product from normal 
tension and shear stress; this constancy is well proven by experinents. The 
authors tested the independence of expression (1) of expression (2). For 
this purpose they studied the development of cracks in amalgamated zinc 
single crystals. Microscopic analyses revealed inner cracks in the orystal 


plane (0001) of all samples. Relation (1) and (2) by Griffith were tested 
experimentally, and a few relative results are given. The authors state 
finally that the results obtained by them prove the universal character of 
the scheme worked out by them for the analysis of a crack development, vb 
There are 3 figures and 14 references: 10 Soviet, 3 British, and 1 Japanese. 


ASSOCIATION: Institut fizicheskoy khimii Akademii nauk SSSR 
(Institute of Physical Chemistry of the Academy of Sciences, 
ence? Se 
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SEGALOVA, Ye.Ye.; MARKINA, Z.N.; BRBINUER, P.A., akademik 


Mechanism of the effect of small amounts of electrolytes 
on the strength of the crystal structure formed by solidifica~- 


tion. Dokl.AN SSSR 133 no.3:630-632 Jl "60. 
(MIRA 13:7) 


1. Moskovskiy gosudarstvennyy universitet imeni MV. 


Lomonosova. 
(Blectrolytes) (Crystallization) (Calcium sulfate) 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0014445 


"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001444' 


SSE DE See IT ESTE SS <j [lemeeiui ea cr ete aau eee REE ER ERR ar onion einen errr z 
81,833 
$/020/60/1 34/005/02% /023 
1g 200 oly 2508, INSP B016/B054 
AUTHORS: Likhtman, V. I., Gorbunov, N. So, Shatalova, I. G., and 
Rebinder, P. As, Academician 
TITLE: On the Solidification by Vibration in Powder Metallurgy 
aso 


PERIODICAL; Doklady Akademii nauk SSSR, 1960, Vol. 7134, No. 5; 
ppe 1750-1152 


TEXT; The application of powder-metallurgical methods is much impeded by \( 
the high pressures required for pressing, particularly if the powders are 
highly disperse. Also the small amounts of surface-active lubricants 

acting favorably to a certain degree and counteracting the relaxation of 
elastic stresses (Ref. 1) are unable to encounter the cracking cf pressed 
pieces at high ram pressure. In their investigation, the authors proceeded 

from the results of application of vibration tc the production of 

pbuilding materials (Ref. 2). They present the results of application of 
vibration to the pressing of various powders used in powder metallurgy. 

The vibration source used was a mechanical vibrator of the type VM-116 nd 


(I-116) with a frequency of 14,000 vibrations per minute, and a vibrational 
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for other mixtures. By the methods described, it was pessidle te eliminate, 
to a great extent, the difficulties and defects of pressed pieces menticned 
at the beginning. The authors thank N. V.- Mikhaylov, Docter of Technical 
Sciences, for assisting in the work. There are 4 figures and 2 Soviet 
references. 


ASSOCIATION: Institut fizicheskcy khimii Akademii nauk SSSR (Institute 
of Physical Chemistry of the Academy of Sciences, USSR . 


SUBMITTED: June 8, 1960 
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Rebincora. Moskva, VAIIST Glevgazea SSSR. tled.-izde:tel 'skii 
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~~ ~~ RRAVCHENKO, I.I., kand. tekhn. nauk, red.3 KAYESHKOVA, S.M., ved. 
red.; POLOSINA, A.S., tekhn. red. 


{Use of surfactants in the petroleum industry; proceedings] Primene- 
nie poverkhnostno-aktivnykh veshchestv v neftianoi promyshlennosti; 
trudy. Moskva, Gos. nauchno-tekhn. izd-vo neft. i gorno—toplivnoi 

lit-ry, 1961. 287 p. (MIRA 14:11) 


1. Vsesoyuznoye soveshchaniye po primeneniyu poverkhnostno—aktivnykh 
veshchestv v neftyanoy promyshlennosti i ikh proizvodstvu, ist, Baku, 
1957. 2. Institut fizicheskoy khimii AN SSSR (for Rebinder). 3. Ufim- 
skiy oe nauchno~issledovatel'’skiy institut (for Babalyan, Krav- 
chenko). 
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Shetalova, I. G., Likhtiman, V. I., Mikhaylov, N. V., 


2 


Gorbunov, N. S. 
Rebinder, P. A. 


On “the vibration method of compression in powder metallurgy 
Referativnyy zhurnal, Metallurgiya, no. 7, 1962, 47, abstract 76325 ~ 
("Poroshk, metallurgiya", no. 6, 1961, 10 - 16; English summary) 


Tne effect of working pressure on the change of density at a static 
and vibration (vibrator with a vibration frequency of 14,000 per minute) pressing 
of nowcers of Ti, Mo, Sic, B,C, TiC and WC hard-alloy mixtures was studied. Vibra- 
tion pressing is especially advantageous for unmoldable powders of refractory 
eoupounds. When a vibrator is used the working pressure reduces approximately by vA 
two orders of magnitude, ynich is connected with a better packing of powders, The 
effect Sf the time factor "and of the height of briquets on the change of density Yv\ 
was also studied. 

R; Andriyevskiy 


‘Apstracter's note: Complete translation] 
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Mechanism of comminution of quartz in surface active 
media [with sumary in English]. Koll.ztur. 23 no.4:482-490 
Jl-Ag '61, - ; (MIRA 14:8) 


1. Institnt fizicheskoy khimii AN SSSR, Otdel dispersnykh 
sistem i Nauchno-issledovatel'skiy institut novykh stroitel'nykh 
materialov Akademii stroitel'stva i arkhitektury SSSR. 
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AUTHCRS: Summ, B. D., Goryunov, Yu, V., Pertsov, §. V., Shchukin, Ye. D., 
and Rebinder, P. A., Academician 
—=—— 
TITLE: Cracking in a bent zine plate with local application of a 
liauid surface-active metal (mercury) 


PERIODICAL: Doklady Akademii nauk SSSR, v. 136, no. 6, 1961, 1392-1395 


TEXT: The authors deal with the problem of changing the mechenical 

prorerties of metals by the action of surface-active metals. The present 

peper rerorts on the acticn of small mercury drops on cracking in a bent zinc 
plate. ‘Industrial zine of the thickness = 0.8-3 mm and the width a of up to 

50 em was hent by a force F, as is shown in Fig. 1. In the place of Hg appli- 
cation , the stress p, was only about 7-P kg/mm? (tensile strength of Zn about 

18 ke/mm”). In the absence of He, no considerable residual deformations occurred 
after 10 min: at a higherload, the zine could te tent at right angles. If, 
however, at a p, of atout 7 ke/mm*, an Hg drop (mass m about 0.2-40 mg) was 
applied tc the zinc surface polished by etching, a crack forred which, ina 
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short time (1-2 sec), adsorbed the entire Hg, and rapidly extended perren- 
dicularte pn, The rate of extension decreased gradually, and was already very 
low after 5-10 min, The crack extended over the greaterpart of its length 
throuch the entire thickness of the rlate. The final length L of the crack 
depended on the ausntity of He. On the basis of concepts of the migration of 
He along the creaked surface and the diffusion of Hg into the cracked surface, 
the authors derived for the length L: 


L=A ger 2/3 (A = const). This equation was confirmed experimentally. 
Crackine showed three stages. At the first stege, the rate of cracking is 
constant and inderendent of m, the mass of the He drop. Hg is adsorbed, and 
distrituted over the crack. With increasing volume of the crack, the Hg is no 
longer sufficient to fill it. This is the beginning of the second stage. Hg is 
distributed as a liauid ohase only on the crack surface. The Hg migrates to the 
place of destruction, and diffuses into the creck surface at the same time. At 
the third stege, no more liavid Hg is present. The slow growth of the slit takes 
place throuch tigration, the He adsorted on the slit wall being redistrituted. 
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TITLE: Kinetics of conditionally instantaneous elastic deformation! Pe 
os , of polymers in elastic state By po & 
t ee 


re 


PERIODICAL: _. Akademiya nauk SSSR. Doklady; V> 4139, no. 4, 1961, 83-86. 


os oper BI, 


TEXT: It has been demonstrated in a previous work (Rebinder et al-, DAN, at, ie 
239; (1951)) that the development rate of elastic deformations of such «ot 
polymers 8s cannot be determined by the Kelvin relation dé/dt = {enn E)/@ (1) 
depends upon the equation a€/av = aP(é -€)/E (2). The present study deals ° 
with kinetics of the development of a Bonditionally instantaneous elastic ' : 
deformation of elastic polymers which«are subjected to 4 constant pressure Ps 
It is shown, that the deformation develops according: to (2), and that compared ~~ 
_ to slow elastic deformations there is 4 aifference only 80° far as. the constant: — 
ais 8 - 10 times bigger. The gevice used for the investigations trans-__ 
formed the pure displacement deformation in the test specimen (15 by’ 7 by: 
4.5 mm) into an electric signal which was subsequently transmitted to an 
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oscilloscope. The presented oscillograms show that the deformation develops: 


‘gn the same way as it would in case of a slow deformation, only much more: —; 
rapidly. This permits the relation: : : 7 
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Pe ed ee . (3) ee 


t pares nt 7 ; aoe 


a erent a eae ; hd i 
already established in the previous work, to be used for the calculation.: 


x stands here for the absolute Limiting displecement value, X denotes the me 
absolute displacement, > the thickness of the a@isplaced layer, and a, is.a’. aa: 
constant. . The computed values for polyisobutylene ‘are collected in Table. t.ho 


As to fractionated polyi sobutylene (molecular weight 6.4#10° at 30° Cig 


i 
i 


Pp = 200 e/en") the following is obtained for 8,3 a, > 0.677104 om? /ayn see mes 


Increasing the temperature causes the time of development of the aeformation! . . && 
to be reduced, and at g0°C it is fully within such period of time as - due | , 
to the inertia of the test arrangement - ig necessary for the displacement 
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i 


ecatiotanat + of the deformation, an oscillation occurs aye ‘a Benetton, ‘of:- 
equilibrium (Fig. 3). Relations ene et : 


is e Bx Bs : rn a 

Xj=[xm (1 — e-* cos 82), =s, 6=V r-s- (7). ae 

poche 

are derived which describe the curve shown in Fig. 3. ‘The required eee 


characteristic 1/a, is determined from the amplitude damping (Table. 2): 
Moreover, a linear relation between log(1/a, ) and 1/T was established. 


(Fig. 4). There are 4 figures and 2 references: 1 Soviet-bloc and 11 non= 
Soviet-bloc. . 
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AUTHORS: Pertsov, N.Vos 
Academician 


and Kebinder, PeAsy 


Destruction - the road towards strengthening 


TITLES 
of materials 


PERIODICAL? Nauka i zhizn', no- 8, 1962, ah - 32 


scuss the effect of gurface adscrp- 

s, and describe 

\ a by the adsorp- 

tion of 1 h are intended 
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refractory metal; 
refractory metals ar 
of producing strong 
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Te Pe ane 
TITLE: Investigation of the vibration compact ing of powdered 
metals and their compounds 


SOURCE: Akad amiys nauk sssR. Institut metalurgii, Issledovaniya 
po zharoprochnym splavam. VeGe 19626 103-110 


Text: The vibratory compact ing of various metal, carbide, nitride, 
poride, and metal-carbids powders was studied on the {[-116 vibrator, 
y of 14000 yibrations/min. The vibratory compacting 

having elastic modult above 25000 kg+/Sq smite (eege, Mo, 

Tic, * , CONE ) yielded products with a density qua 

higher than that obtained under static loads of 1200 kg e/SGeCMe§ 

the pressure applied during the vibratory compacting was 20 kg-/SQe 

‘om. In some casé6s densities higher than the density produced by any 

other mothod were obtained through the use of the vibration method, 
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Investigation of the vibrationee. 


a.ge, 9 gefoc in the case of WC+5% Co. However, vibratory compact- 
ing was inferior to the conventional static pressure method when 
applied to materials with elastic moduli below 25000 kge/SQemMe 
(@sBey COs cr). “he density of yibratlon-compacted products in- 
creasea with time under load ard generally reached 8 constant velue 
after avout 25 Secs. In all cases tne density increased with in- 
creasing pressurde The final density was affected by the nature 

and amount of Liquid wetting agent used, OeBe, & 6% ade solution of 
glycerine gave better results than water alone, the optimum amount 
of the glycerine solution being 6.5% by wt. of the power. The den- 
sity increased with tncreasing kinetic moment of the vibrations 
(within the range 0065-0295 kgecme)e There are 5 figures and 5 


tables. 
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TITLES Effect of the solid disperse phase content on the Limiting 
viscosity of concentrated suspensions in 4 gtructurized medium 


PERIODICAL: Kolloidnyy zhurnaly V+ 24, nO- 6, 1962, 678 - 681 


TEXT: The aging of a suspension of aluminum (particle size, 6 - 13) 
dispersed ina purified paraffin-naphthene fraction, thickened with 2% by 
weight of aluminum naphthenatey was investigated for p the solid disperse 
phase content, which ranged from 5 to-31% by volume. Measurements were 
made of Pes the limiting viscosity of the medium and of Qe = 7°K(9) the 


limiting viscosity of the suspension, where K(p) is the relative viscosity "6 
of the suspension dependent on 9- An investigation of It P and Yo as 


dependent on age showed that within 21 days the ‘7 ts of suspensions with 


gz 5-7 23% dropped to the same value as the % of the unfilled gel. This 


means that the particles of the solid disperse phase did not form any 
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additional coagulation structure. For more Strongly aged gels with lowered 
Yo Values, K(o) is higher in the low ? Tange (up to 23%), and lower at 


higher m (31%). at p = 31% the particles of the disperse phase begin to 
act as an active filler, The fact that the K(9)'s of all highly 
atructuralized media, i.e. gels with ae a poises, is independent of V6 


up to 9 = 23 = 27% Suggests that the Suspension is completely stabilized, 
There are 2 figures. 
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Yampol'skiy, 3. Ya., Wu Shu-ch'inu, and Rebinder, Pi Ans 
Academician 


vechanism of structure formation in hydrocarbon suspensions 
of carbon black in connection with the problem of active 
ribber fillers 


DERIODICAL: Akademiya nauk SSSR. Doklady, V> » 3, 1962, 634-636 


mecc?. The effect of temperature, admixtures of polymers or surface-active 
substances on the structure formation was studied on suspensions of lamp 
black type A (A) in nonpolar vaseline oil. The experiments were 

sonducted 3 hrs after preparing the suspension, as soon ag the specific x 
electrical conductivity had attained its maximum, A,- The volt-ampere 


curves for d,c.voltages of 0,01 - 100 v (sotential Ve= Q.025 - 250 v/em) 
were plotted. In 405 carbon black suspension and at 90°C, the electrical 
conductivity remained constant with small and nigh V only- At VZ0.1 Vy 


-7 . -1 1 iit te : eg 
A 2°10 ' onm ccm; OW tA increasing V, An increases rapidly (= 30fold) 


m « 
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Wechanism of structure formation inee: 3101/3110 
ia 

and attaing tne value m6107° ee see at V>60 v. At 40°C5 this course 
is even more distinct. Tne curves log I = f(log V¥) are S-shaped. They 
follow the equation I = ev" for low and high V (n = 1) only. ,in the 
yafiection point, n= Alog T/dlog V is 2 at 20°c, and 3 at 40-6 The 
coagulation structure of carbon black suspensions shows thixotropy> 
Destruction of the structure by shaking or mixing causes an immediate 
drop of 4. When standing at rest, structure formation takes place again> 
The Limit shear stress of the structure can be accurately determined 
from the drop of A in elastoplastometers of the Shvedov type with coaxial 
cylinders. In 30% carbon black suspensions in xylene 1t was found tnat 
the electrical conductivity increased during xylene evaporation due to 
structure formations and drooped agéin during adsorption of xylene vapor: 
The experiment may be reneated several times (Fig. 3). Since suspensions 
of 30 + g0% carbon plack have a low specific electrical conductivity 


iA Lage? on ca) it is assumed tnat fluid interlayers are preserved 
between the carton black narticles wnich are thinner (197! = 105° cm on 
tne active (oxidized) portions of carbon black narticles, 89 that the 

n (k = const). with increasing V, the thicker 


electrong can pass throug 
Fluid interiayers also become permeable tc electrons, sc A increases« 
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Small admixtures of surface-active substances strongly reduce A: ina 10% 
carbon black suspensions, x dropped to 1/10 of the initial value after 

adding 0.05% oleic acid. Coagulation is hindered in this connection. 

Small admixtures of adsorbable polymers also reduce A and the strength of 

the coagulation structure. This, however, permits the admixture of large 3 .7un 
amounts of active filler fuvoring the development of the polymer Guupee) 
structure. Ye. D. Shchukin is mentioned. There are 3 figures and 8 : ve 
references: 7 Soviet and 1 non-Soviet. The two references to English- 

language publications read as follows: A. Voet, Am. Ink Maker, 35, no. 4 D4 
(1957); Disc. Farad. Soc. 18, 151 (1954). 
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Doklady, v» 145, no. 3, 1962, 617-620 t 


ation of condensation structures is discussed: tnreedimen- 
cs of intergrown and interwoven particles of a new phase, 


co in oversaturated solutions or melts. Experiments were made 
ixture of polyvinyl alcohol (PVA), formaldehyde, and sulfuric acid 

Thitially turbidity and viscosity were found to increase linear 
aniesl influences reduced the viscosity by destroying the struo- 
ufficiently acetalized systems separated from aldehyde and acid 
erved tneir microhe terogeneity only when moist lost it 

and regained 44 when soaked in water. Long-term treatment of 

formaldehyde and acid yielded structures which did not lose their 
oy drying. Polyvinyl formal films with differences in porosities, 
ency, and mechanical properties may be obtained by changing the 
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turation yielded systems with surfaces up to 60 in¢/6- 
on yielded coarse structures visidle at slight magni- 
yolymer networks may be used for the production of perfect 2 
a nth nigh permeability to water vapor, moderate per- "I 
al and high bending strength. Additional molding, stretcr- 
a % plasticizing, etc. may ove necessary to pro- 
There are 2 figures. The English- 
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(Production and use of lubricating and cooling fluids 
(for metal cutting) ] Proizvodstvo j primenenie sma— 
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AUTHOR: -_-Rebinder, P.A., Academlodan 


TITLE: Formation and mechanical properties of dispersed structures. On 
the physico-chemical mechanics of silicate dispersions 


PERIODICAL: Zhurnal vsesoyuznogo khimicheskogo obshchestva imeni DI. Mendele- — 2 
yeva, v. 8, no. 2, 1963, 162 - 170 peace 


TEXT: The author presents a thorough discussion of dispersed structures 
and their properties effecting various building materials. The discussion is. oe 
based on data obtained partly by the author. and his coworkers and by other in-_. ee 

vestigators. The difference between the two main groups of dispersed systems -- 
the non-structurized and structurized dispersions - is the presence, or absence 

of a non-oriented space lattice. The author investigated in an earlier work za 
characteristics and mechanical properties of spatial structures in dispersed Et 
systems - coagulated, condensed, and crystallized structures - in connection — easy 
with the generation and development of. strength of structurized dispersion, sol- : 

id bodies, and construction materials. If the particles show a high anisometry,. - 
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the coagulated structures will have elastic properties according to observations : 
made by N.N. Serb-Serbina et al., and by L.A. Abduragimova and N.M. Muradov. A. 
theoretical explanation was given by Ye.D. Shchukin. Total homogenization ef- 
fecting the densest coagulated and coagulated-crystallized structures without . 
inner tensions is.the basic problem in cement technology and ceramics. The aus - 
thor nentions papers by others on the following subjects: Rheological properties 
of thixotropic coagulated structures; the strengthening of polymers by addition 
of active fillers and formation of coagulated cross-linked structures; the ad~ . 
sorptive stabilization of fillers and an optimum activation observed at incom= -,“. 
plete adsorptive covering; condensation and crystallization structures originat 
ing from a metastable medium during the formation of a new solid phase. There _ 


are 10 figures. ee 
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TEELE: Fixation of condensation structure porosity fron. synthetic Pélyners - 
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TOPIC. TAGS: fixation, porosity, synthetic polymer, eterous-poroue 8 condensing 
structure, hydrophobizetion, synthetic tenther, tanning eo dee ee 


teenies espn an during drying. These erimental results are of significance 
/ In attempts to develop Synthetic leather. Further Study of the nature of such ie ad 
: fixing treatment of various high molecular structures is indicated both to realize: . 
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TITLE: Fine pulverization of metals in the presence of strongly adsorption-active 
noetallic melts . . 


SOURCE: AN SSSR, Doklady, v. 172, no. 5, 1967, 1137-1140 


TOPIC TAGS: gallium, zinc, powder metal production, molten metal 
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ABSTRACT: On the basis of the assumption that the mechanical dispersion of solid 
metals should be accelerated in the presence of adsorption-active metallic melts, 
the pulverization of solid zine in the presence of liquid gallium was studied. It 
Was noted that quenched zine alloys containing 1~6% Ga are converted after 5 min of 
pulverization into a powder with a particle size from one to several tens of microns, 
At higher Ga concentrations the pulverization ceased because a paste was formed. To 
provent this, the particles formed by the pulverization were stabilized with butyl 
acetate. Gallium was found to Speed up the pulverization and decrease the size of 
the particles formed. The offectivoness of its action (4. ©., the decrease of the 


work of dispersion) was evaluated by determining the Specific surface of the powder 
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formed as a function of time on the basis of sedinentation analysis ) 
that the introduction of even 1% Ga into zine causes a ano -tald dasteie: ar: ae 
_ Of dispersion, For the alloy with 10% Ga, the maximum surface is 0.3 m@/g, which 
corresponds to a mean particle size of about 1.5». Gallium also accelerates the 
pulverization of tin, cadmium, aluminum and bismuth. It 4s exvected that the vro~ 
posed method of preparing metal vowders (fusion with small amounts of an adsorption- 
. active metal followed by pulverization in a stabilizing medium) will find broad 

' @pplications, esvecially in powder metallurgy. Orig. art. has: 3 figures. 
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TOPIC TAGS: lead, plastic deformation, metal deformation, vibration stress, vibration 
analysis 


ABSTRACT: Ina series of experiments designed to determine the influence of application of 
simultaneous deformation and vibrating forces on the plastic deformation of metal, metal 
samples were deformed by the simultaneous application of static compressive force and © 
vibration (frequencies of 10—40 cps with vibration amplitude 0.6 mm, and 15—90 cps with 
amplitude 0.15 mm). Some experiments were performed with the simultaneous application i 
of two superimposed frequencies: 40 cps with amplitude 0.6 mm, and a superimposed vari- | 
| able frequency from 40 to 90 cps with amplitude 6.15 mm). Lead was chosen as an experi- | 
| mental metal, since room temperature (20C) is a hot-working temperature for this metal. 
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Graphs of the kinetics of deformation were produced by an oscillograph. The investigations 
showed that the vibrational field intensified the process of plastic deformation, The resis- 
tance to deformation decreased, and the relative deformation increased by several times 
without disruption of the surface of the sample. An analysis indicated that increasing 
frequency of vibration caused an increase in the deformation and a reduction in the specific 
resistance to deformation. Increasing the amplitude of the vibration intensified the effect 
still further. At frequencies of 80—90 cps, frequency begins to play the most important 
role; at these frequencies, the surface of the sample showed smoothness characteristic of 
samples deformed without stress concentrations. iene stresses are also distributed 
more evenly. Orig. art. has: 1 table and 3 figures." ,J 
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TITLE: Relaxation phenomena in metal plastic deforma under friction { SY 


{ 
SOURCE: AN SSSR. Doklady, v. 168, no. 2, 1966, 328-331 A 


TOPIC TAGS: metal deformation, plastic deformation, atresa relaxation, lubricant 
surface active agent 


ABSTRACT: The relaxation phenomena in metal specimens, a co mia rod 10.6 mm in 
diameter drawn through a die 10 mm in diameter, and a copper ball 9.6 mm in diameter . 
calibrated (i.e., forced through a tube 9 mm in diametepd have been studied. The de- 
formation was done with and without surface-active and nonsurface-active (copper 
oleate, vaseline ada mixture of vaseline + 3% oleic acid) lubricants.|} Results showed - 
that surface-active lubricantslintensify relaxation processes in the surface layers 
of the deformed metal and that their effect on the relaxation kinetics depends on the 
stress state of the surface layer. Surface-active lubricants accelerate relaxation 
in drawing (compared with dry drawing). in dry calibration, practically no metal. ~ 
eelaxation occurs. In this case, surface-active lubricants activate the relaxation . 
and reduce residual stresses. In prolonged holding of the specimens under stress — 
(about 200 hr) in both drawing and calibration, the axial stress (the pulling or 
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pushing force), under the action of relaxation; decreases to a'certain minimum stress 
which depends on the conditions at the contact surfaces.\{ This minimum stress corre-— 
_| sponds to a minimum shear stress required for shear plastic deformation in the aah 

‘friction layer. . The normal pressure on the die wall also slightly decreases, with. — 
the decrease approximating the relaxation curve. Orig. art. has:. 3 figures.. [MS] 
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TITLE: Use of emulsification for seilaiay the structure of alloys with a limited 

solubility of components in the liquid state 49 55 /4 


SOURCE: Fizika metallov i metallovedeniye, v. 20, no. 4, 1965, 555-560 | 


TOPIC TAGS: alloy, alloy structure, structure refining, alloy emulsification = 


ABSTRACT: An attempt has been made to ; refine the structure of alloys whose eee © 
have a limited solubility in the liquidstate by emulsification, i.e., vibration applied | : 
ae teyperatures above the liquidus curve. The experiments were scat 5 out with 
In-Pb4Sn*alloys melted from components of no less than 99.99% purity.]%The crucible 
containing 40 g of molten alloy!metal was heated to a temperature 50—100C higher 
than that of "layering" and subjected to intensive vibration, then cooled to a tem- 
peratme below that of layering, held for 30 min, again subjected to vibration j¢and 
water cooled. It was found that this treatment produced a fine-grained alloy struc~ 
ture, especially when final vibration was applied at 400—-600C. This opens the 


possibility of using colloid chemistry inthe field of metal science to control 
the structure of alloys. The experiments should be expanded to higher melting alloys 
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AUTHOR: Korbut, V. M.s Veyler, 8. Ya.; Likhtman, V. I.3 Rebinder, P, A. 
TITLE: Physicochemistry of the lubricating effect during wire drawing 


. SOURCE: Fiz.-khim. gakonomernosti deyetviya smazok pri obrabotke metallov 
davleniyem, Moscow, Izd-vo AN SSSR, 1963, 5-30 


- TOPIC TAGS: metal lubrication, wire drawing lubrication, wire drawing, lubricant 


_ ABSTRACT: The physicochemistry of the lubrication process is a very significant 

_ problem in the pressure treatment of metals, This problem was discussed and 
evaluated on the basis of: (1) effect of the media on the process of metal 
deformation, (2) mechanism of the lubrication effect on pressure treatment (de- 
formation) of metals, (3) the effect of the temperature during pressure treatment 
and the physicochemical properties of the lubricant during wire drawing, and 
(4) the effect of the amount of lubricants used. It was concluded that the 

stresses of the treatment and the shearing strength in the thin surface layer 
determine the properties of the lubricant. In some cases, the surface properties 
of the treated metal are aleo of significance. Some lubricants react chemically 
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with the treated metal. For example, as a result of the process of wire drawing of 
aluminum in the presence of Liquid-cooling lubricants, water stains or spots are 
/ formed. Dark spots are also formed during wire drawing with dry soap powder or 
by lubrication with liquid salt solution at 100C. In the presence of distilled 
. water, no water stains are formed. It was proved that formation of dark water 
: stains on aluminum alloys can be prevented by applying lubricants based on a 
- kerosene emulsion but the stresses due to wire drawing are not reduced by this 
’ lubricant. These lubricants proved highly valuable during rolling of aluminua | 
- but not during the process of wire drawing. The addition of calcium stearate or 
aluminum stearate markedly reduced the stress of wire drawing of aluminum alloys. 
2 ! Positive results in the drawing of aluminum wire have been obtained under 
: technological conditions by applying « lubricant consisting of kerosene .t 
' emulsion with calcium stearate. Orig. art. has: 13 figures and 9 tables. Ene 
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